Psychiatric disorders frequently occur following a traumatic brain injury (TBI) and depression is the most common.
Major Depression-Diagnostic Features
The Diagnostic and Statistical Manual of Mental Disorders IV (DSM-IV) 14 provides the current clinical and research standard for diagnosing mood disorders, including MD. A summary of the criteria is given in Table 1 . A person must have at least five of nine depressive symptoms (criterion A). At least one of two primary criterion A symptoms must be present: (A1) depressed mood that impacts all or almost all aspects of life or (A2) markedly diminished interest or pleasure in all or almost all activities. Depressive symptoms must be present most of the day for at least two weeks to meet criterion A. In addition to this, a person must meet four more DSM-IV MD criteria:
• a mixed episode of manic and depressive symptoms must be ruled out (criterion B);
• the severity of depressive symptoms should cause impairment in at least one aspect of daily functioning (criterion C);
• depressive symptoms should not exclusively be due to a general medical condition or substance use (criterion D); and
• depressive symptoms should not be part of bereavement (criterion E).
Depressive symptoms experienced by persons with TBI are generally similar to depressive symptoms reported in the general population.
However, research suggests that persons with TBI experience a number of somewhat unique symptoms:
• depressed mood (A1) in persons with TBI may be more frequently manifested by irritability, frustration, anger, and aggression than sadness, feeling blue, or tearfulness; 6, 15, 16 • self-reports of somatic complaints (A1, A6) and cognitive symptoms (A8) that exceed objective findings following TBI strongly suggest depression as a contributing cause; 15 • poor appetite (A3) is frequently reported by persons with TBI and may be a primary discriminator between depressed and non-depressed patients; 16 • rumination, self-criticism, and guilt are closely related to feelings of worthlessness (A7) and appear to highly differentiate depressed from non-depressed persons with TBI. 15 Lack of confidence, discomfort around others, and social withdrawal may be indicators of depressed mood and feelings of worthlessness; 15, 16 and
• depressed persons with TBI are six times more likely than non-depressed persons to threaten self-harm (A9). 6 Overall, persons with TBI have a four-times higher risk for committing suicide than persons in the general population (see Teasdale, 17 Simpson, 18 Wasserman, 19 and Hawton 20 for reviews on suicide incidence and assessment).
Use of DSM-IV Criteria and the Risk for False-positive Diagnoses of Major Depression Following Traumatic Brain Injury
Concern has been expressed regarding the use of DSM-IV criteria to diagnose MD in persons with TBI due to the overlap of DSM-IV symptoms with the 'organic' symptoms of TBI. For example, persons with TBI frequently exhibit lack of initiative, weight loss, low energy, slow movement, attention problems, and sleep difficulties, which could lead to false-positive diagnoses of MD. 21 Current research indicates there is little evidence that use of DSM-IV criteria increases the risk for false-positive MD diagnoses. Persons with TBI who are depressed appear to self-report greater levels of impairment or difficulty than can be objectively quantified, even when measures of Brain Trauma Table 2 ).
Anxiety commonly co-occurs with both early-and late-onset depression after TBI, with rates ranging from 41-77%. 4, 23, 24 Persons who are diagnosed with both depression and anxiety disorders following TBI have longer symptom duration (7.5 months) than patients with depression alone (1.5 months). 23 Epidemiological research in the general population indicates that anxiety disorders co-occur with depression in about 58% of cases and precede the depressive disorder in 85% of cases.
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Aggression also commonly co-occurs with depression at six, 12, and 60 months post-TBI. [26] [27] [28] Persons who reported irritability and anger soon after injury were at a greater risk for developing post-TBI MD. 29 In the general population, impulse-control disorders were the second most commonly co-occurring disorder (17%) in persons with depression, and preceded the depressive disorder in 79% of cases.
Alcohol abuse is associated with higher rates of depression in the first year post-injury. 23, [30] [31] [32] In the general population, substance use was the third most commonly co-occurring disorder (9%) with depression. It preceded depression diagnoses in half (51%) of the cases. 25 Sleep disorders are one of nine core symptoms of MD and trouble falling asleep was six times more likely to be reported by depressed than non-depressed persons with TBI. 6 Objective laboratory studies have confirmed night-time sleep disorders and excessive daytime sleepiness in 25-53% of those self-reporting sleep difficulties.
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Persons with TBI who had objective findings of sleep maintenance insomnia evidenced moderate to severe Beck Depression Inventory scores. 34 Despite this, no association was found between excessive daytime sleepiness and mood. 33 In the general population, growing empirical literature suggests that insomnia is a precipitant of depression [35] [36] [37] [38] and that persons with persistent insomnia were 40 times more likely to develop depression within one year compared with persons with no insomnia. Unemployment and/or unstable work history is consistently associated with higher rates of depression after TBI. 6, 30, 42, 43 These findings are consistent with research in the general population, which shows that unemployment and disability are significantly associated with increased lifetime prevalence rates of MD. 25 Lower income level has a linear association with depression after TBI. 6, 11, 41 Similarly, persons in the general population whose income was below the poverty line were four times more likely to report a 12-month rate of depression. Persons who were one to three times above the poverty rate were twice as likely to be depressed. 25 Negative thinking reflects a tendency to view one's self as defective or inadequate, a pervasive and absolute evaluation of one's own life experience as resulting in loss or failure and hopelessness regarding the future. [44] [45] [46] [47] Research has found that rumination, self-criticism, distress, and guilt were part of a symptom cluster that most differentiated depressed from non-depressed persons after TBI. 15 These findings are consistent with research in the general population indicating that rumination is prevalent in both the development and maintenance of depression. Rumination worsens depressive symptoms over time and is a risk factor for developing future major depressive disorders. Imaging studies have shown that hypometabolism of the lateral and dorsal frontal cortex, especially the dorsal prefrontal cortex and cingulate gyrus, may be associated with depressive symptoms, along In contrast, a population-based study that assessed the presence of TBI and affective disorders found that persons without a prior psychiatric illness had almost five-times higher rates of affective disorders at seven to 12 months post-TBI. Individuals with TBE were more than twice as likely as the general population to be depressed 13-18 months post-TBI. 58 
Factors Not Associated with Depression
A number of variables have been shown consistently to not be associated with depression following TBI. These include: 6
• age;
• gender;
• race;
• markers of TBI severity; and 
Use of Self-report Depression Scales in Persons with Traumatic Brain Injury
Early research suggested that persons with TBI underestimate cognitive, emotional, and behavioral impairment. [59] [60] [61] [62] However, scales that used specific versus abstract item content mediated awareness of impairments and improved agreement between patients' and family's perceptions of functioning. 63, 64 Best current evidence suggests that persons with TBI and their significant others do not have clinically meaningful differences in perceptions of depressive symptoms when specifically worded depression items are used. 39, 65, 66 Clinicians often use self-report scales to case-find MD and quantitatively scale is designed and validated for persons with TBI. 67 A review of these assessment scales found that all TBI studies that evaluated the psychometric properties of depression scales had Brain Trauma Table 3 The HADS and SDS were both found to demonstrate high rates of false-negative screens and cannot be recommended for use at this time.
Differential Diagnosis of Major Depression in Persons with Traumatic Brain Injury
Challenges with accurately diagnosing MD are not unique to the TBI population. In the general population, questions also arise regarding the most effective and efficient methods for diagnosing MD and how best to distinguish whether symptoms are related to depression versus co-occurring medical or psychiatric illnesses.
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The DSM-IV provides diagnostic considerations to differentiate MD, mood disorder due to a general medical condition, dementia, bipolar episodes, adjustment disorder with depressed mood, bereavement, and finally depressive disorder (not otherwise specified). Instructions are also provided for classifying MD as either a single episode or recurrent, determining whether the severity is mild, moderate, or severe and occurs with or without psychotic features. 14 Differentiation of MD from a mood disorder due to a general medical condition in persons with TBI should include a thorough review of:
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• pre-injury diagnoses and functioning;
• sensorimotor disorders;
• medical disorders;
• neuroendocrine dysfunction (notably testosterone deficiency);
• adverse effects of medication;
• sleep disorders; and
• mood and anxiety.
This article supplements DSM-IV information by presenting four psychiatric conditions that are common to TBI and MD and which require careful clinical consideration when making a differential diagnosis of MD: apathy, anxiety, dysregulation, and emotional lability.
Major Depression and Apathy
Apathy is a common comorbidity for those who have sustained TBI-particularly early post-injury. 52, 53 It refers to 'primary motivational loss' that includes lack of behavioral activity, cognitive initiative, and emotional engagement in purposeful activity. Primary apathy-related symptoms, including anhedonia and lack of energy, initiative, and social interaction, are often confused with depression. whereas those who are depressed actively resist or withdraw and use avoidant coping strategies. 68, [71] [72] [73] Persons with apathy may be given a DSM-IV diagnosis of personality change due to brain injury-apathetic type or, in combination with significant memory and other cognitive impairments, cognitive disorder not otherwise specified.
Major Depression and Anxiety
Anxiety and MD share a number of overlapping symptoms including rumination, hypervigilance to problems and using avoidance as a coping on harm and danger in specific situations. 44, 74 Persons with TBI may meet the full criteria for both depression and anxiety disorders. For individuals who present with mixed features that do not meet the full criteria for either disorder, the DSM-IV offers an experimental diagnosis of mixed anxiety-depression disorder based on the well-supported tripartite model of depression and anxiety. [74] [75] [76] This disorder is recorded as anxiety disorder not otherwise specified.
Major Depression and Dysregulation
Persons with dysregulation problems or MD after TBI may both present with irritability, resentfulness, hostility, and aggression. 
Recommendations to Improve Diagnosis of Major Depression after Traumatic Brain Injury
Clinicians, including physicians and nurses, must frequently make determinations on the presence of MD and the need for treatment in persons with TBI. Based on this empirical review and experience, the following recommendations are provided for detecting and diagnosing MD in persons with TBI:
• As often as possible, practitioners should directly ask questions of the person with TBI, with family members supplying confirmation or raising points for clarification.
• Asking specific, concrete questions of TBI survivors appears to minimize the potential impact of impaired self-awareness and the validity of self-reported depression symptoms.
• Anxiety, aggression, sleep problems, substance use, unemployment, lower income levels, poor social functioning, and negative thinking are primary risk factors for developing MD and should trigger practitioner questions regarding mood. Persons with TBI who do not meet the criteria for MD but evidence risk factors should be educated, along with a family member if available, on the signs of an emerging depressive disorder and should be clinically followed.
• Periodic sadness as a response to impairments and life changes is normal. Persons who are clinically depressed experience depressive symptoms most of the day every day for at least two weeks, with the severity of symptoms impacting social and/or other everyday functioning.
• Self-report depression scales are best used to 'rule out' the presence of depression. For persons who 'screen positive' for depression, a diagnostic interview for MD is essential.
• Research indicates that clinicians are most likely to get the MD diagnosis correct when they ask specific questions about depressed mood, loss of interest, or pleasure and psychosocial functioning.
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• While individuals with TBI and in the general population experience depression similarly, depressed mood in those with TBI is more frequently evidenced by irritability, frustration, anger, hostility, and aggression than sadness and tearfulness.
• Rumination, self-criticism, distress, and guilt are a symptom cluster that may best differentiate depressed from non-depressed persons with TBI. Clinicians should carefully assess the presence and extent of negativistic thinking and rumination, which can both clarify the diagnosis and inform the need for referral for therapy.
• Persons with TBI are at a higher risk for suicidality than the general population. A diagnostic MD interview should include questions regarding suicidal thoughts, behavior, and intent.
• Psychiatric conditions commonly associated with TBI, such as apathy, anxiety, emotional lability, and dysregulation, require careful clinical consideration when making a differential diagnosis of MD. It is critical for clinicians to have working knowledge of specific symptoms that either overlap or distinguish between disorders.
• For cases with complicated psychiatric and behavioral symptom presentations, referral to a neuropsychologist or neuropsychiatrist who specializes in TBI may be warranted. n
